Adrenergic and angiotensin II influences on renal vascular tone in chronic sodium depletion.
To examine the role of adrenergic activity on the reduction in nephron filtration rate during chronic sodium depletion in rats, we have measured all the determinants of glomerular ultrafiltration before and after acute unilateral renal denervation. We also examined whether this adrenergic influence was angiotensin II mediated by performing the same protocol with the addition of systemic infusion of an angiotensin-converting enzyme inhibitor, MK 421. The results indicate that both angiotensin II and adrenergic activity contribute to the maintenance of renal vascular resistance during chronic sodium depletion. Acute renal denervation restored nephron filtration rate in chronic sodium-depleted rats (27 +/- 1 to 32 +/- 2 nl/min, P less than 0.05) to control levels (33 +/- 1 nl/min) via reductions in afferent and efferent arteriolar resistances, which also increased nephron plasma flow (85 +/- 5 to 109 +/- 6 nl/min, P less than 0.05). Infusion of MK 421 also increased plasma flow in chronic sodium-depleted rats (116 +/- 11 nl/min, P less than 0.05) through decreases in both arteriolar resistances. Denervation in MK 421-treated rats further increased nephron plasma flow to 137 +/- 10 nl/min (P less than 0.05) only as a result of decreased afferent resistance. The findings indicate that the glomerular hemodynamic changes that characterize chronic sodium depletion are primarily due to the activity of angiotensin II. However, renal adrenergic activity contributes an independent effect on afferent resistance and an effect on efferent resistance via adrenergic effects on angiotensin II.